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EXECUTIVE SUMMARY 

The purpose and essential findings of the inclosed report follow: 

a. Purrjose. To conduct a ground-water quality assessment in accordance 
with regiT7ai%<y requirements. 
contamination problem including 

This assessment defines the ground--wate$ 
the rate, extent of migration and 

concentration of hazardous wastes or hazardous waste constituints in the 
ground water. 

b. Essential Findilgl. 

(1) Ground-water flow is to the southeast at a low'velocity. 
highest concentration of DDT (0.60 pg/L) was found in downgradient well 

he 

RSOlO. Based on the rate of ground-water flow and the total time since 
landfill operations were initiated, the extent of contaminant migrationis 
very small. 

(2). Although mitigating factors show that minimal benefit would be 
derived by further definition of ground-water conditions at the DOT Hazardous 
Waste Landfill, Phase 2 of the ground-water quality assessment plan will be 
implemented by this Agency if required by the regulatory authority. 

FOR THE COMMANDER: 

1 Incl 
as 

K~bQLdP 
KARL J. OAUBEL. P.E. 
Colonel, MSC 
Director, Environmental Quality 

CF: I 
Cdr, AMCOM I&SA (AMCIS-RI-IC) (2 cy> 
Cdr, MICOM (2 cy> 
Cdr, HSC (HSCL-P) 
Cdr, Redstone Ar (3 cy> 
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PHASE 1 
GROUND-WATER QUALITY ASSESSMENT NO. 3%26-0475-84 

REDSTONE ARSENAL, ALABAMA 
JANUARY - JUNE 1984 

1. AUTHORITY. I 

Grouid-water Quality Assessment. 
Letter, DRSMI-KLC, MICOM, 19 June 1984, subject: Implementationof 

/ 
/ 

b. Meeting between AMC and this Agency, 24 July 1984, subject: Mission 
Services, FY 85. ! 

2. REFERENCES. See Appendix A for a listing of references. 
I 

3. PURPOSE. To conduct a ground-water quality assessment in accordance!with 
reference 1. This asses-ment defi;;es "he ground-water contamination problem 
including the rate, extent of migration, and concentration of hazardous wastes 
or hazardous waste constituents in the ground water. 

I 

, ,4. GENERAL. 

a. Personnel Contacted I -* 
I 

(1) Mr. M. William Schroder, Environmental Coordinator, Facilities 
Engineering Division, Redstone Arsenal. I 

I 

(2) Mr. Ronald Hagler, Ecologist, Facilities Engineering Divisi n, 
Redstone Arsenal. " 

(3) Mr. Paul Moser, Environmental Geologist, Water Resources j 
Division, Geological Survey of Alabama. I 1 

b. Location and Mission. Redstone Arsenal is located to the southwest of 
Huntsville, Alabama, in the southwest part of Madison County. The installa- 
tion is bounded by the Tennessee River on the south and occupies 60.4 square 
miles. Redstone Arsenal's primary mission is to develop, manufacture, and test 
rocket motors and missiles. Training for personnel in the use of missile 
systems and munition materiel is conducted by the US Army Missile and Munition 
Center and School. The Marshall Space Flight Center of the National ~ 
Aeronautics and Space Administration, which is a tenant activity at Redstone 
Arsenal, researches, develops, 
components. 

tests, and manufactures space vehicles and 
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DDT Hazardous Waste Landfill Description. The DDT Hazardous Wa te 
LandFill was constructed in 1979 and operated from July 1979 to August T 982. 
The DDT-contaminated materials from the former DDT manufacturing area, the DDT 

-pL 

drainage di&zh, and former DDT disposal sites were excavated and 
landfill. The DDT Hazardous Waste Landfill is located near the 
Redstone Arsenal in the northwest corner of the Sanitary Landfill Area 
shown on Figure 1. The construction .details for the DDT Hazardous Wa! 
Landfill are shown in Appendix B. Only pits 4, 5, and 6 were utilizec 
disposal of approximately 10,000 cubic yards of DDT-contaminated mate1 
The volumes placed in each pit were: Pit 4 - 1,000 cubic yards, Pit ! 
cubic yards, and Pit 6 - 4,000 cubic yards. 

1 1 
-ii 
5 1 

ils. 
! 5,000 

5. FINDINGS AND DISCUSSION. 

a. Geohydrology. Regional 

(1) Topography. Redstone Arsenal lies within the Highland R, 
Section of the Interior Low Plateau. In general, the topography is gt 
rolling, with elevations ranging predominantly between 600 and 650 fei 
mean sea level. Two areas have pinnacle-shaped mountains which are 1~ 
the north-central (1,239 feet> and southwest (830 feet) parts of the i 

(2) Regional Geology. B~YY-~)s~: 3t Redstone Arsenal is Missis: 
in age and consists predominantly or ~lmestone with some sandstone ant 
The bedrock has a gentle dip to the southeast and has extensive joint! 
bedding planes. Table 1 describes the bedrock formations present at I 
Arsenal, and Figure 2 shows the area1 extent of these formations. Tht 
Tuscumbia limestone, the most extensive bedrock unit on the arsenal, ( 
,the solution channels and caves typical of karst development. A resin 
or regolith has formed over most of the arsenal as a result of weather 
the bedrock formations. The soluble material in limestone bedrock ha! 
removed, leaving an insoluble residue of clay, sand, and chert above i 
bedrock. The predominant soil at the arsenal is clay and silty clay, 
lenses of sand and chert. 

(3) Regional Ground water. The major water-producing aquifer 
arsenal is the Tuscumbia limestone. The regional ground-water flow d' 
is south towards Huntsville Spring Branch and the Tennessee River. Gi 
water in limestone occurs in fractures and bedding planes that may be 
by solution weathering. The solution channels serve as conduits for i 
movement of large quantities of ground water. The Tuscumbia limestont 
is the source of ground water for several large-capacity wells locatec 
immediately west of the arsenal. A shallow water table aquifer in thg 
residual overburden is present over most of the installation. Much 01 
overburden is low-permeability clay with.some lenses of water-bearing 
The clay may act as a confining bed for local artesian or perched watt 
conditions. 
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TABLE 1. BEDRQCK GEOLOGY OF REDSTONE ARSENAL, ALABAMA* 

Period Formation Lithology Thickness 

400-500 feet Mississippian Bangor 
Limestone 

. 

Hartselle 
Sandstone 

Pride Mountain 
Formation 

Monteagle 
Limestone 

Tuscumbia 
Limestone 

Fort Payne 
Chert 

Devonian Chattanooga 
Shale 

Light-to-medium gray, massively 
bedded, fossiliferous limestone. 
Thin beds of grayish-green and 
moderate red shale and light- 
gray dolomitic limestone occur 
in the upp-er part. 

Light-gray and very-pale-orange 
sandstone, cross-bedded in part, 
interbedded with grayish-green 
and light-gray fossiliferous 
shale and occasionally sandy, 
fossiliferous limestone. 

Light-greenish-gray and pale- 
yellowish-brown fossiliferous 
shale with thin interbeds of 
clayey fossiliferous limestone. 
Mapped with the underlying 
Monteagle Limestone. 

Light-gray, fossiliferous, 
crystalline and oolitic 
limestone with thin interbeds 
of fossiliferous shale and 
minor amounts of chert. 

Light-gray to light-brownish-' 
gray fossiliferous limestone 
containing chert lenses and 
nodules. 

Very-light-gray to light-gray . 
fossiliferous limestone, 
siliceous and dolomitic lime- 
stone, and dolostone with thin 
beds of nodular chert. 

Dark-gray to black fossiliferous 
shale with a discontinuous sand- 
stone at the base. 

t80 fe t 

lo-22 feet 

j 200-22,. feet 

150 felt 
(averag ) 

i 

5 155-18 feet 

1 10 feet 

/ ’ 

+ Source - Reference 2. 

,4 
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FIGURE 2. Bedrock Geology of Redstone Arsena 
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5 

(Source: reference 2). 
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b. Local Geohydroloyy. --_-.-.-- ---- :T 

(1) The DDT Hazardous Waste Landfill lies on a local topographic high 
area as shown on Figure 1. Eight bore holes (RS007 to RS014> were drilled to 
define the subsurface material at the site when it was proposed in 1978. 
Monitoring wells were constructed in bore holes RSOlO and RSOll. After the 
permit was approved, five additional bore holes (RS015 to RSO19) were drilled 
for placement of two additional monitoring wells (RS015 and RS016> and eight 
suction lysimeters (RS017 to RSO19). To upgrade the ground-water monitoring 
system at the site, four monitoring wells: RSc?81, RS082, RS083, and R'S084 
were installed in January 1984 (reference 3). Locations for all test borings, 
monitoring wells, and lysimeters are shown on Figure 3. Clay and silty or 
sandy clay were the dominant materials in all the borings, with the plasticity 
generally increasing with depth (Appendix C). Small sand lenses and cher-t 
zones were common, and thick clayey sands were encountered in bore holes 
RS007, RS008, RSOIl, RS018, RS082, and RS084. Analyses of soil samples for 
selected physical properties are provided in Appendix D. Additional soil test 
results for grain size and Atterburg limits are reported in references 3 
through 5. All monitoring well and lysimeter construction details are 
provided in Appendix E. 

(2) Ground-water flow at the DDT Hazardous Waste Landfill is to the 
southeast as shown on Fiyure 4. !.(-cal rjround-water discharge zones along the 
Huntsville Spring Branch to the south and the deep drainage channel to the 
east probably control the flow direction of shallow ground water at the DOT 
Hazardous Waste Landfill. There are no drinking water wells near or 
downgradient from the landfill to affect ground-water flow patterns. .rc\ 

Monitoring wells RSOll and RS084 are not used in the flow map (Figure 3) 
because each is affected by perched ground water in silty sand and clayey sand 
horizons which appear to be laterally discontinuous. Earlier ground-water 
elevations in monitoring well RS016 were generally 6 feet higher than those 
found at monitoring well RSOlO. These data add control to the western side of 
the ground-water flow map. The ground-water flow rate is based on 
permeabilities of soil samples shown in Appendix D. The ground-water flow 
rate is estimated at 0.04 feet/year as shown in calculations presented in 
Appendix F. 

Ground-water Quality Assessment. Three rounds of ground-water samples 
haveCbeen take~~~om-seve~-rnon'~~~-i.ng-we11s with results provided in Table 2. 
Monitoring wells RSOlO and RS084, which are the downgradient wells, have the 
highest concentration of the sum of DDT isomers (DOTR). The highest 
concentration of DOTR was found in ground water from RSOlO at a level of 0.60 
l-ML* Assuming DDT in ground water moves at the same rate as the ground- d . 
water flow, the rate would be less than 1 foot per year. The extent of 
contamination from the DOT Hazardous Waste Landfill would be based on the 
average velocity of ground-water flow times the number of years since the 
first DDT hazardous wastes were placed in the landfill (July 1979). This 

b 

calculation shows the extent of contamination to be less than 1 foot. 
However, due to the presence of thin sandy and cherty zones, minor zones of 
higher hydraulic conductivity may exist, but the effects of this on the 
shalldow ground-water aquifer cannot be defined with existing data. If a 
worst-case scenario concerning migration of DOT from the Landfill were 
considered, the ground-water discharge zone will ultimately be Huntsville r---- 

Spring Branch, which is already heavily contaminated with DOT from other / 
sources. 

6 
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TABLE 2. GROUND-WATER QUALITY RESULTS FOR DDT" 
- . _ - - - - - - . - . . -  - - , .  - - l - -_._-- - - - l . -~-- . -  - - l_-- - - - -  - _ - - - . .  ._ 

I  CONCENTRATION DOTR+ (pg/L> 
Well No 31 Mar 84 -A-------- _-.-.--.- -..---_. .- --..- -_-_______ 25 Apr 84 _.--__.--.- _----..- ..-. 22 . J 

RSOlO 0.57 0.60 
RSOll 0.04 0.09 
RS015 ND ND 
RS081 0.08 0.05 
RS082 0.31 0.05 
RS083 0.31 0.07 
RS084 0.57 0.31 

. 

* Appendix G presents instructions for samp 
followed during Phase 1 work. 

ling and anaiysis which were 

i Somers : 
T. L3 

o,p'-DDE; 
Isomer detection limit 

1 84 __.. -. 
.45 
\1D 
10 
VD 
.04 
.08 
.30 

t DDTR includes the sum of concentrations for these 
P,P'- DDE; o,p'-DDD; p,p'-DDO; o,p'-DDT; and p,p'-DO 
is 0.02 pg/L for clean samples. 
ND - not detected 

-___-_.- - -I^_-- _____--.-----_ ._ . . . . . . ._ .-....- ---. 

d. Characteristics of DOT in an Aqliifer. The shallow aquifer at the' DOT 

f-h 
Hazardous Whsi‘e-~~a~dfi-~is pr?%o&t?$ntly clay, which will strongly adsorb DDT. 
Clay minerals were found to quickly adsorb DDT from aqueous solutions and have 

/ a great potentia 1 for retaining DDT (reference 6). The low solubility of DOT 
(at approximately 1.2 pg/L) also gives DOT a low potential for- migration 'in 
ground water. Widespread use of DDT prior to its ban makes it possible to 
find very low concentrations of DDT at most monitoring well locations, ~ 
includina the backaround well. The use of unfiltered samples for DDT analysis 
is a complicating factor since any DOT adsorbed to the 
qround-water sample would cause concentrati'ons to be h 

DDT concentration of' DDT in solution. Only dissolved 
capable of migrating in the aquifer. 

clay particles in a 
gher than the actua 1 

in ground water will be 

*- 

6. CONCLUSIONS. 

This ground-water quality assessment prov 
the :,te, extent (calculated prediction) , and the 
wastes in the ground water. 

b. The combined factors of low permeability 

des detailed informatio:n on 
concentration of hazardous 

n the shallow aquifer, ,low 
solubility of DOT, and high adsorption potential of DDT to clay in the aquifer 
make the potential for migration of DDT from the DDT Hazardous Waste Land!fill 
negligible. 

i 9 
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C. Although mitigating factors at the DOT harardcus Waste Landfill show ,T-Y 
that there would be minimal benefit in further definition of ground-water 
conditions,at the Landfill, Phase 2 of the ground-water quality assessment 
plan (as contained in reference 7) will be implemented by this Agency, if 
required by the regulatory authority, 

/ Engineering Division 

APPROVED: 

Chief, Waste Disposal Engineering Division 

.- 

10 
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APPENDIX B 

CONSTRUCTION DETAILS FOR THE DOT 
HAZARDOUS WASTE LANDFILL 
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APPENDIX C 

BORING LOGS FOR MONITORING WELLS, 
LYSIMETERS, AND TEST BORINGS 

(Source: References 3, 4, and 5) 

C-l 
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l-EST1 

p.0. BOX 1087 l DECATUR, ALABAMA’35602 

Boring No. RS-7 

Job No. 78-45 

CLIENT: P&C BR, Proc Div, Dir For Proc & Prod. udp. 4488~ AT, qc,8Uq 
pROJEC1 
LOCATION: DDT Landfill Site, Redstone Arsenal, Alabama 

= 

1 

I 

, 
- 

1 

2 

3 

4 

5 

I 

TYPE OF DRILLING Date: 8-10-78 

Weather: Cloudy & Rain 

DESCRIPTION OF MATERIAL 33% =v, 
Sd 

Topsoil 

Very stiff red silty sandy clay 
(10R 3/6) (Sandy Clay - USDA) 

- CL 

Same as No. 1 - CL 

(10R 3/6) (Sandy Clay - USDA) 
-. 

Same,as No. 1 
(10~ 4/6) (Sandy Clay - USDA) 

- 

- CL 

Same as NO. 1 
(IOR 4/8) (Sandy Clay - USDA) 

- CL 

Same as NO. 1 
(10R 4/8) (Sandy Clay - USDA) 

- CL 

Loose Reddish Yellow Sand (medium-grain) -SP-S 
(2.5YR 4/8) (Sand - USDA) 

Same as No. 6 
(2.5YR 418) (Sand - USDA) 

(continued on Page 7) 

.SP-s 

4.5 

3.5 

! 

3.75 

2.75 

2.5 

8 
11-14 

3 
7-7 

5 
9-9 

4 
8-16 

10 
15-12 

8 
10-17 

13 
15-14 

15.6 

20.4 

23.7 

19.8 

17.1 

6.7 

8.9 

REMARKS: * Too much sand for accurate PPR 
C-22 - 
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; ;TE-l-1 r\ll @.o....e 
Boring No. RSA7 (Page 2) 

p.0. BOX 1087 . DECATUR, ALABAMA 25602 

Job No. 78-45 P 
I r / 

1 CLIENT: P&b, Proc Div. Dir For Proc & Prod, Bldg. 4488. Redstone AL 75809 

i 

PROJEC? 
DDT Landfill Site, Redstone Arsenal, Alabama ' I 

LOCATION: 

i fW?lNG LOCATION: See Boring Sketch 

TYPE OF DRILLING 

1, ;on;ard- _ 87.5 
’ Completion Depth 87.5Ft. 

1: Depth to Wacw In Boring @ Drilling x9.5 Ft. 

oc - - . Depth to Water in Boring 72. hrs. e Ft. 

626.5 i Avo*r -ft. Elevation Ft. _- 

oats: 8-11-78 

Weather: Cloudy 6 Hot 

DrlllW: B. Butler 

t H\hl 

DESCRIPTION OF MATERIAL 

Loose to medium dense clayey sand 
(2.5YR 4/8) (Clayey Sand - USDA) 

. SC 

Stiff yellow red and gray highly plastic -- ' CH 
clay with traces of soft stone 
(7.5YR 5/O) (Clay"-“tfsflh) 

Stiff gray, red and yellow highly plastic - CH 
clay with soft stone and sand traces 
(1OYR 6/8) (Clay - USDA) .- ._._ 

Same as No. 10 - CH 
(10~~ 6/8)‘ (Clay - USDA) 

Same as No. 10 
(1OYR 6/8) (Clay - USDA) 

. CH 

Same as No. 10 
(1OYR 6/8) (Clay - USDA) 

- CH 

Stiff yellow and brown highly plastic - CH 
clay with weathered rock and large sand 
lenses 
(1OYR 5/8) (Clay - USDA) 

Same as No. 14 - CH 
(1OYR 5/8) (Clay - USDA) 

. . 
7 

(continued on Page 3) 

2.0 

1.75 

1.75 

1.75 

1.5 

2.0 

1.25 

238 
18-11 

5 
7-7 

1 
4-6' 

4 
7-7 

5 
7-5' 

4 
6-6 

5 
8-6 

4' 
4-4 

1. 

38.2 

38.9 

27.4 

39.4 

27.4 

22.5 

34.7 



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

:TESTI 

p.0. BOX lOB7 l DECATUR. ALABAMA 35802 

r 

brine No. RS-7 (Page 3) 

Job No. 78-45 ,!--? 

CLIENT: P&C, Proc Div, Dir For Proc L Prod, Bldg. 4488. Redstone Arsenal. AL 35809 
PROJECT 

, 

: LOCATION: DDT Landfill Site, Redstone Arsew 

; GORING LOCATION: See Boring Sketch 

TYPE OF ORILLING Completion Depth 87.5 Ft. 

!  Jtondwd . ft. Depth to Water b Earing @ Drilling 39.5 

37.7 Ft. t Rock ---- ft. Depth to Water in Boring72 ks. 

/ Autw LI_ ft. Elwotia Ft. 6.26.5- 

D&m: 8-11-78 

weatirer: Cloudy & Hot 

Drltlsr: B. Butler 

= 

3 
'k 

i 
; 

:3 
i 

: 
I 

DESCRIPTION OF MATERIAL 

Same as No. 14 
(1OYR 5/8)-.(Clay - USDA) 

Same as No. 14 
(IOYR 5/g) (Clay - USDA) 

Refusal - Probably rock or boulder 

- - 

CH 

CH 

-- 

i 

.75 

.75 

-- 

z 

7 
9-10 

8 
10-11 

3 

33.1 

37.0 

REMARK% c-4 



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

i j~sT1 N @.o....e 
! p.0. BOX 1087 l DECATUR, ALABAMA 35602 
j. 
I I 

Bwina No. RS-8 

Job No. 78-45 

j CLIENT: P&C, Proc Div. Dir For Proc 6 Prod. Bldg. 4488. AT. 358no 
i pROJEC’I 
i. L*ATloN: DDT Landfill Site. Redstone Arsenal. Alz&.ama 

See Boring Sketch 

. 
i TYPE OF DRILLING 

; Stondord 62.1 ft. 

i 

Rock ---- ft. 

Auo.’ -ft. 

Completion Depth 62.1 
Ft.4&0Ft. 

DOt0: 8-11 & 14-78, 

Depth to Water fn Boring @ Drilline Wealher: Hot 
24 Depth to Woter in Boring- hrs 50* . Ft. 

626 9 orwer: B. Butler 
Elevation Ft. d 

3 -- 

DESCRlPTfON OF MATERIAL 

Topsoil 

Very stiff red sandy silty clay 
(1OR 4/6) (Silty Clay - USDA) 

_ CL 

Same as No, 1 
(10R 4/8) (Silty Clay) 

. 
_ CL 

Very stiff yellow & red silty sandy clay _ SC 

(2.5YR 4/8) (Sandy Clay) 

. - J 

Very stiff gray, brown and yellow medium _ CL 

plastic clay with soft stone 
(7.5YR 6/8) (Clay - USDA) 

Very stiff yellowish brown medium plastic - CH 
to highly plastic clay with large amounts - 
of sand and soft stone 
(7.5YR 5/6) (Clay - USDA) 

Same as 'NO. 5 
(7.5~~ 5/6) (Clay - USDA) 

Same as No. 5 
(7.5~~ 5/6) (Clay - USDA) 

. . 
(continued on Page 2) 

f 

4.0 

LO 

4.5 

4.0 
- 

4.5 

3.75 

3.0 

4 
7-8 

5 
10-I. 

7 
9-10 

'4 
7-10 

* 

-6 

4 
7-9' 

5' 
9-1'1 

I 
, 

4 
8-11 

23.7 

19.7 

20.4 

35.6 

21.1 

29.2 

29.6 

REMARKS: * Boring was closed at 12'. Closed region was penetraxd and a water surface was _____ CI -.-- 
detected at aDDroximatelv 50'. 

c-5 



Phase 1, Ground-watei Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

j p.0. BOX 1087 l DECATUR, ALABAMA 35602 
Borina No. RS-8 (Parve 2) 

JobNo. l 78-45 

LIENT: P&C, 0 
RoJEC~ 
OCATION: DDT Landfill Site, Redstone Arsenal, Alabama 

ytlNG I firATION: 'See Boring Sketch 

TYPE OF DRILLING Completion Depth 62.1Ft. oats: 8-14-78 
ondard- 62.1 ft. Depth to Wow In Boring e Drilling 48.0 Ft. 

24 
Weather: Clear & Hot 

,ck ._____ ft. Depth to Water in Boring- hr.. 50’* Ft. 

-ft. 626.9 B. Butler mar Elevation Ft. DrlllW: 

- Y 

“f 
DESCRIPTION OF MATERIAL 33 

sz 

Same as No. 5 
(7.5yR5/6) (Clay - USDA) 

- CH 

Very stiff yellowish brown highly plastic - CH 
clay with weathered rock 
(5YR 5/6) (Clay - USDA) 

. 
Same as No. 9 - CH 
(5YR S/6) (Clay - USDA) 

-- -.._ 

Very stiff brown highly plastic clay with - CH 
sand and weathered rock 
(5YR 4/6) (Clay - USDA) 

_ - 
Very stiff brown highly plastic clay with . 
sand and dense layers of weathered rock .CH 
(5yR 4/6) (Clay - USDA) 

Refusal - Probably rock or boulder 

. 

-- 

E 
p” 

2.75 

2.5 

0.5 

2.0 

0.75 
- 

-- 

z 

4 
5-9 

3 
11-9 

6 
6-8 

5 
9-9 

12 
12-5 

-- 

34.7 

42.7 

42.7 

26.4 

27.5 

REMARKS: * Boring was closed at 12'. Closed region was penetrated and a water Surface was 

1_..__ L-2 Ĉ ?.-,,r..;rr-+n,.r r;nl 
C-6 

,- 

-, 



Phase 1, Ground-water Qua 1 ity Assessment No. 38-26-0475-84, Jan - Jun 84 
) 

p‘,. Box 1087 l DECATUR, ALABAMA Wi!X 
. 

Boring No. RS-9 

Job No. 78-45 

LIENT: P&C; Proc Div, Dir For Proc & Prod, Bldg. 4488. Redstone Ars& AL 15809 
,RDJECl 
.wATION: DDT Landfill Site, Redstone Arsenal, Alabama 

, 
mG LOCATION: See Boring Sketch 

TYPE OF DRILLING Completion Depth 69.7Ft. DatCC S-08 & 09-78 
,ondo,d -69.7 11. Depth to Wotev k Baing e Drilling . 69.7 Ft. 

Weather: Cloudy & Humid 
,,& ---- ft. 56.8 Ft. 

-ft. O~lllW B. Butler 
aelf 

DESCRIPTION OF MATERIAL 
G ‘$ -I 
4 P 35 

% 
P z 

YTopsoi 

Stiff red sandy silty cl&y 
(10R 3/6) (Silty Clay - USDA) 

- CL 2.5 5' 
6-8' 

Same as No. 1 
@OR 3/6) (Silty Clay - USDA) 

3125 
5 

9-12 

Very stiff yellowish red silty sandy clay CL 
(2.5YR 417) (Sandy Clay - USDA) 

4.5+ ‘6 
13-Q 

Ver stiff gray, yellow & brownish red 
- x h;y"Rl< glastlc clay w/sand lenses & soft stor.e . 

) (clay - USDA) CH 4.5+ 
._ ,. 

I 

5 
8-12 

i Very stiff reddish yellow highly plastic - CH 
clay with dense chert 
(7.5YR 5/6) (Clay - USDA) 

1 

4.25 10' 
ii35 

Very stiff reddish yellow highly plastic - CH 
clay with dense weathered chert 
(10YR 5/6) (Clay - USDA) 

3.25 23 
24-12 

Very stiff yellowish brown highly plastic - CH 
clay with weathered chert, black ore traces,- 
and sand lenses 

3.25 
3 

8-9 

(7.5~~ 5/8) (Clay i USDA) 

(continued on Page 2) 
- 

1 
. 

- 

c-7 --__ .- 

3 

26.1 

20.6 

16.7 

25.7 

22.2 

23.4 

26.3 



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

Swing No. RS-9 (Page 2) f--h 
p.0. BOX 1087 l DECATUR, ALABAMA 35602 

I Job No. 78-45 

i CLIENT: P&C.' Proc Div. Dir For Proc & Prod. Bldg. 4488. Al. ?58o9 
pRoEm 

: ,.ocATION: DDT Landfill Site. Redstone Arsenal. 

@NC LOCATION: See Boring Sketch 

TYPE OF DRlLLfNG Completion Depth 69.7 Fl. 

,w,,dard 69. ft. Depth to Water In &ring @ Drilling 69.7 
.ck ._I-- 

Maw 

DESCRIPTION OF MATERIAL 

Very stiff yellowish brown highly plastic 
clay with black ore traces & sand lenses 
(5YR 5/6) (Clay - USDA) 

Very stiff brown highly plastic clay with 
sand lenses and weathered chert 
(7.5YR 5/6) (Clay - USDA) 

Very stiff yellowish brown highly plastic 
clay with black ore traces, sand lenses 
and weathered !,.xk 
(5YR 5/8) (Cl;:y - USDA) 

Same as No. 10 
(5YR 5/6) (Clay .- USDA) 

Same as No. 10 
(5YR 5/6) (Clay - USDA) 

Same as No. 10 CH 
(5YR 5/6) (Clay - USDA) / 

Refusal - Probably rock or boulder 

oats: 8-09-78 

Weather: Partly Cloudy & Hot 

orlllsr: B. Butler 

CB 

CH 

CH 

CH 

CH 

2.5 

2.5 

2.5 

2.0 

1.5 

0.75 

z 

11 
7-10 

4 
7-10 

6: 
5-7 

5 
5-6 

5 
6-7 

9 -- 
19-12 

3 

36.3 

25.2 

39.4 

34.6 

36.0 

20.4 

QUARKS: C-8 
..-. 



Iii 

Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

p.0. BOX 1037. DECATUR, ALABAMA 35602 

, 

Boring No. 

Job No. 

I 

RS-10 

78-45 

; CLIENT: PSC'; Proc Div,For Proc & Prod, Bldg. 4488, Redstone Arsenal. AL 35809 

' I pftOJEC7 
t LOCATION: DDT Landfill Site, Redstone Arsenal, Alabama 

i 

See Boring Sketch / 

I 
TYPE OF DRILLING Completion Depth 74.2Ft. oats: 8-07-78 

, Stondord 74.2 ft. Depth to Water In Boring e Drilling 1 hr-59.0 F,. 
Weather: Clear & Hot' 

1 Rock ---- 11. 144 I,,‘. 46.6 Ft. Depth to Water in Boring- B. Butler 
i hww ~Ievotion Ft. 617.8 Drllter: -ft. 

= = 

i 

: DESCRIPTION OF MATERIAL E 

-.. 

z 

6 

7 

Topsoil and silt 

Stiff red sandy silty c.Iay 
(2<5YR 3/6) (Silty Clay - WSDA) 

d 

Same as No. 1 _ CL 
(2.5YR 3/6) (Silty Clay - USDA) 

.- . .._ 

Same as No. 1 
(2.5 YR 3/6) (Silty Clay - USDA) 

: CL 

Very stiff yellow red sandy clay 
(2.5YR 3/6) .(Sandy Clay - USDA) 

Same as No. 4 
(2.5YR 3/6) (Sandy Clay - USDA) 

- CL 

Very stiff gray and red highly plastic clay CH 

with layers of sand and soft stone traces 
(2.5YR 6/4) (Clay - USDA) 

Very stiff gray, red & yellow highly plasti CH 
clay with layers of sand, soft stone traces 
and chert 
(2.5YR 4/a) (Clay - USDA) 

(ro&JJllJPa nn page 7) 

3.0 

3.5 

2.75 

3.5 

2.0 

2.5 

3.0 

4 
5-5 

5 
6-7 

‘4 
7-7 

6 
8-10 

5 
6-8 

I 

4 ~ 
7-14~ 

6 
a-12' 

5 

18.7 

20.7 

24.7 

19.7 

17.1 

36.0 

29.5 

1 REMARKS:, 
c-9 I 
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Phase 1, Ground-water Quality Assessment No. 38-Z6-U4/s-as, Jan - Jun 04 

Borinp No. RS-10 (Page 2) 

Job No. 78-45 
!-Y 

P&C, Proc Div'For Proc & Prod, Bldg. 4488. Redstone Arsenal. AL 35809 

DDT Landfill Site. Redstone Arsew 

See Borine Sketch 

TYPE OF DRILLING Completion Depth 74.2Ft. 

pndord 74.2 ft. Depth to Water in Balng @ Drilling . 1 hr-59.0 Ft. 

,<I& _--- ft. Depth to Water in i&g+ brn. 46 * 6 Ft. 

-ft. ~lwotim Ft. . 

*- I \ 
I REMARKS: _- 

c-10 -- -.. --w_. 

: 
:: DESCRIPTION OF MATERIAL 

; 
: 

8 Same as No. 7 
(2.5YR 5/8) (Clay - USDA) 

9 Very stiff brownish yellow highly plastic 
clay with weathered chert 
(5YR S/8) (Clay - USDA) 

LO 'Very stiff yellow cherty clay (weathered) 
(7.5YR 5/8) (Clay - USDA) 

Ll Very stiff reddish yellow‘highly plastic 

1 (2.5YR 5/6) _ (Clay - USDA) 
clay with weathered chert and sand 

L2 Very stiff yellow brown sandy highly plasti 
clay with chert 
(5YR 4/6) (Clay - USDA) 

' 13 Same as No. 12 
(5YR 4/6) (Clay - USDA) 

14 Soft yellow brown sandy highly plastic clay 
with chert 
(5YR 4/6) (Clay - USDA) 

Refusal - Probably rock or boulder 

ma: 8-07 & 08-78 

ileathar: Clear & Hot 

wmr: B. Butler 

CH 

CH 

CH 

C- CH 

CH 

CH 

- - 

B CL 

3.5 

3.0 

'* 

2.5 

* 

* 

0.75 

z 

6 
13-18 

5 
8-10 

5 
11-12 

'4 
8-8 

4 
8-12 

8 
19-15 

0 -- 
5-3 

I 

20.7 

28.2 

27.6 

32.0 

44.0 



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

\p.c). BOX 1087 l DECATUR, AiiABAMA 356(32 

Borin,~ No. RS-11 

Job No. 78-45 

P&C, Proc Div For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809 VT , 

DDT Landfill Site, Redstone Arsenal, Alabama I 
See Boring Sketch 

TYPE OF DRILLING Completion Depth 60.9 a-09 & lo-,78 
p Ft. Date: 

ondord 60.9 ft. Depth to Water In Balng @ cDmp~-51*0 Ft. Weather: Partly Cloudy & Hot 
,ck ._-_- ft. Depth to Wow in Boring 96 hrs. 25.0 Ft. 

Elevation Ft. 621.7 
orlllsr: B. Butler 

-----ft. 

1 

6 

7 

, 
. . 

Very stiff red silty sandy clay 
(2.5YR 3/6) (Sandy Clay - USDA) 

_ c 

Loose yel%ow clayey sand 
(2.5YR 4/8) (Clayey Sand - USDA) 

Very stiff medium plastic clay with sand -ZL- 
lenses and soft stone traces 
(1OYR 6/8) (Clay - USDA) 

Same as No. 4 
(1OYR 6/8) (Clay.- USDA) 

Very stYff brown highly plastic clay with - C 
dense chert with sand 
(7.5YR 5/6) (Clay - USDA) 

Very stiff brown highly plastic clay with - ( 
dense chertwith large sand lenses 
(7.5YR 5/8) (Clay : USDA) 

(continued on Page 2) I 

zcz== 

6 
J 
8 
f 

2 
3 

:L 

ic 

-CH 

-CH 

:H 

:H 

4.0 

2.0 

* 

4.0 

4.5 

* 

2.25 

z 

6 
8-9 

8 
7-7. 

7 
6-7: 

5 
m 

6 
Tis 

I 
17 

14-15 

4' 
6-f 

1 

I 

5 

L8.1 

L2.9 

14.3 

l4.9 

9.1 

24.2 

26.0 

REMARKS: 
* Too .gueh sand or chert for PPR 

-L c-11 



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

Boring No. RS-11 (Page 2) 
’ p.0, BOX 1087 l DECATUR. ALABAMA 35602 

, 
Job No. 78-45 

i CLIENT: P&C,'Proc Div For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809 

1 PI 
! v IC 

ROJECt 
OCATION: DDT Landfill Site, Redstone Arsenal, Alabama 

@RING 1 OCATIW: 
See Boring Sketch 

v g-09-78 TYPE OF DRILLING Completion Dapth 60.9 Ft. Data: 

andor* 60.9 ft. Depth to Water Zn Balne .$COmplE&&&-Q- Ft. Weather: Partly Cloudy & Hot 
psk ._--- ft. 96 Depth to Wotmr in Boring- ,,,%. 25.0 Ft. 

-ft. El.vation Ft. 621. 7 DrIllOr: B. Butler 
"I).~ 

“1 
DESCRIPTIDN OF MATERIAL ps 

EZ 
=a 

Same as No. 7 _ CH 
(7.5YR 5/8) (Clay - USDA) 

Brown sandy clay with weathered chert 
(7.5YR 5/8) (Sandy Clay - USDA) 

_ CL 

Brown sandy clay with dense weathered chert - CL 
(7.5YR 5/8) (Sandy Clay - USDA) 

'. . 

Very stiff brown cherty clay plus weathered - CH 
rock 
(7.5YR 4/6) (Clay - USDA) 

- 

Same as No. 11 (7.5YR 4/6) (Clay - USDA) * CH 

Refusal - Probably rock or boulder 

f 

2.75 

1.0 

0.75 

* 

* 

z 

3 
6-9 

'5 
10-10 

10 
10-12 

.7 
12-22 

19 
s30 

5 

29.7 

25.0 

25.1 

26.2 

30.2 

, ,  I-- 

-ARKS: * Too much chert for PPR 

'. 'Q-,-_ _ . ..--.- _.-- -. 
c-12 



Ii1 

I P.O. BOX 1087 l DECATUR. ALABAMA 35602 
Botinp No. RS-I.2 

Job No. 78-45 

CLIENT: P&C BR, Proc Div, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 358d9 
pi30JECl 
LOCATION: DDT Landfill Site, Redstone Arsenal, AL 1 

c 

c 

~NCOCATION: See Boring Print 

TYPE OF DRILLING 

49.8 ft. Standard 

Rbck ---- IL 

49.8 Completion Depth ~ Fl. 

Depth to W0t.r In Bolnp @ Drilling 35 -0 . Ft. 

Depth to Water in Borinp- 72 krs. 28.0 Ft. 

Luller -w---11. I Elevation Ft. 

DESCRIPTION OF MATERIAL 

Topsoil with red sandy silty clay 

Very stiff dark red silty sandy clay 
(2.5YR 3/6) (Sandy Clay - USDA) 

Very stiff yellow and brown sandy clay 
(5YR 5/8) (Sandy Clay - USDA) 

.- -_.. 

Same as No. 2 
(5YR 518) (Sandy Clay - USDA) 

- .- 

Very stiff gray, yellow and brown highly 
plastic clay w/sand & weathered soft stone 
(2.5R5/6) (Clay - USDA) 

Very stiff brown highly plastic clay with 
dense chert 
(5YR 5/8) (Clay - USDA) 

Very stiff yellow and brown cherty clay 
(5YR 5/8) .(Clay - USDA) 

Same as No. 6 
(5YR 5/8) (Clay - USDA) 

(continued on Page 2) 

oats: 9-29-78 1 

Weathert Clear & Hot 

orlllw: B. Butler 

CL 2.5 

CL 4.5 

CL 4.5 

CH 4.0 

CH 3.25 

CH 

CH 

* 

2.0 

-- 

p” 
0 

- 

z 

4 
7-8 

6 
7-11 

7 
12-14 

5 
LO-10 

11 
37-12*4 

14 
13-17 

5 
7-8 

c TOO much chert for PPR. Note: Shelby tube at 30' damaged in dense 

c-13 

I 

22.5 

22.9 

24.4 

28.4 

40.1 

24.2 

37.6 

aterial. 
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Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

Borinp No. RS-12 (Page 2) 
- 

\ p.0. BOX 1087 l DECATUR, ALABAMA 35602 
I Job No. 78-45 

i 
CLIENT: p&C'BR, Proc Dlv, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809 

p$IOECl 
LOCATION: DDT Landfill Site, Redstone Arsenal, AL 

kpR,NC Coc,,TIoN: See Boring Print 

TYPE OF DRILLING - - 
Completion Depth 49.8Ft. Date: 

standard 49.8 ft. Depth to Water in Balng @ Drilling 35.0 Ft. 
Weather: Clear & Hot 

Rock _____ ft. Depth to Water in Borin#72,h,r*. 28.0 Ft- 
DrillW: B. Butler 

hull- -fl. Elevation Ft. 

i= 1 
I 

I 

-- 

DESCRIPTION OF MATERIAL 

Very stiff yellow and brown cherty clay _ CH 
(5YR 5/6) (Clay - USDA) 

. 

Same as No. 8 
(5YR 5/6) (Clay USDA) 

_ CH 

Auger Refusal 

- .- 

, 

h 
a 

1.5 

* 

z 

6 
7-8 

4 
13-11 

E 

27.9 

42.7 

!  ‘EMARKS: * Too much chert for PPR. 
c-14 



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 
~ 

Bering No. RS-13 
j P.0. BOX 1087 l DECATUR. 

,  Job No. 78-45 

I_~ 

CLIENT: P&C'BR, Proc Div, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal. AL 35809 

I 
pROJEC1 
LOCATION: DDT Landfill Site, Redstone Arsenal, AL / 

kPR,NGI ocATION: see Boring Print 

TYPE OF DRILLING Completion Depth 49.9 

Dspth lo Water rn BatnO e COmplety~n-41s0 Ft. Stondord 49.9 ft. 

Date:.- __ 10-03-78 ___ 

Weather: Clear & Hot 
Rock .e--- ft. Depth to Water in Boring- hrs. Ft. 

DrlllW: B. Butler 
hw -ft. Elevation Ft. 

L - 
T- -6 1 I 

-- 

DESCRIPTION OF MATERIAL E z 

- 

P 

, Topsoil /T 

. 

Stiff red sandy silt;! k. !.iy 
(10R 4/8) (Silty Clay - USDA) 

_ CL 

- 
-I 
. 

Very stiff yellowish red silty sandy clay - CL 
with soft stone 

4.5 
6 

7-8 

(2.5YR 4/8) (Sandy Clay - USDA) 'Y.... _ 
Very stiff reddish yellow silty sandy clay _ 
with red sandy lenses 
(7.5YR 518) (Sandy Clay i USDA) 

. CL 4.25 
6 

8-11 

Stiff yellow medium plastic clay with sand ' 
and chert 

- CL 

(7.5~R 5/8) (Sandy Clay - USDA) 

4.0 
.- 

4 
5-6 

Very stiff brown cherty clay 
(2.5YR 5/8) (Clay - USDA) 

- CH * 6 
LO-10 

Very stiff brown highly plastic clay with - CH 
sand and dense chert 
(5YR 5/6) (Clay - USDA) 

2.25 13 
9-8 

Stiff brown highly plastic clay with dense - CH 
sand lenses and traces of chert 
(5YR 4/4) (Clay - USDA) 

(continued on Page 2) 

1.75 
4 

5-8 

* Too much chert for accurate PPR. 

c-15 

2.0 4 
5-6 

23.0 

18.3 

21.7 

36.1 



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan -. Jun 84 

P.O. BOX 1087 l DECATUR, ALABAMA 35602 

. 

Boring No. 

Job No. 

RS-13 0'ap.e 2) - 

78-45 

LIENT: P&C BR, Proc Div, Dir For Proc (4 Prod, Bldg. 4488, Redstone Arsenal, AL 35809 ", ~. . _._ I L. , _ .,. ., , 
f?OJECl 
OCATION: DDT Landfill Site, Redstone Arsenal, AL . 
gRING LOCATION: See Boring Pr.int 

TYPE OF DRILLING Completion Depth 4g*g Ft. 

londord 49.9 ft. Depth to Watn fn Balng p CO”‘P- 41-oFt. 

ock ----- ft. Depth to Waeer in Boring- brs. Ft. 

“II., -----ft. Elovotion Ft. 

DESCRIPTION OF MATERIAL 

Very stiff brown highly plastic clay with 
weathered rock and sand 
(2.5YR 4/6) (Clay - USDA) 

Same as No. 8 
(2.5YR 4/6) (Clay - USDA) 

Refusal - probably rock or boulder 

'. __ 

Date: 10-03-78 

Whither: Clear & Hot 

OIlllW: B. Butler 
-- 

E 0. 

1.75 

2.0 

- 

-- 

z 

6 
9-7 

5 
10-6 

3 

26.1 

28.8 

REMARKS: 
c-16 

_. ----- I_ 



Phase 1, Ground-water Quality Assessment MO. 38-26-0475-84, Jan - Jun 84 

l-fF~-J-~ 

p.0. BOX lM17 l DECPiTUR, ALABAMA 35602 
Boring No. 

Job No. 

RS-14 

78-45 
I 

CLIENT: P&c BR, P;oc Div, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809 
pftOJEC’I 1 
LOCATION: DDT Landfill Site, Redstone Arsenal. AL 

PORING LOCATION: See Boric Print 

TYPE OF DRILLING Completion Depth 51.oFt. Data: 10-02-78 
$tondord 51.0 f,.' 

Depth (Q Watw Fn Borln~ e Drilling 42.3 Ft. 
Weather: Clear & Hot 

Rock .____e ft. Dspth to Water in Boring 24 hrs. 41.5 Ft. 

EIowatim Ft. DrillW: B. Butler 
hua*r -ft. 

Topsoil ' 

Stiff brown silty clay 
(7.5YR 4/h) (Sil.ty Clay __. USDA) 

i UNIt i 

Stiff reddish brown silty clay 
(5.OYR 4/6) (Silty Clay - USDA) 

Firm red silty sandy clay 
(2.5YR 4/6) (Sandy Clay - USDA) 

Same as No. 4 
(2.5YR 4/6) (Sandy Clay - USDA) 

6 Stiff yellow and brown highly plastic clay 
with dense chert 
(2.5YR 4/8) (Sandy Clay - USDA) 

7 Very stiff yellowish red silty cherty clay 
(5.OYR 5/8) (Sandy Clay - USDA) MH 

1. 
* 3 roe much chert --. ~‘U~RKS. 

-- 

z ii 

1.0 

l'.O 

1.5 

1.25 

2.0 

* 

* 

3 

22.5 

20.3 

20.6 

22.5 

19.7 

44.3 

32.9 

3 
4-4 

4 
4-6, 

.3 
3-4 

2 
2-3 

4 
4-6' 

3 
6-5 

4 
lo-lo 

. 

(continued on Page 2) 1 
I 

-. 
I 

- 

for PPR. 
c-17 



Phase 1, Ground-water Guality Assessment No. 38-26-0475-84, Jan - Jun 83 

, p.0. BOX 1087 . DECATUR, ALABAMA 35602 
Boring No. 

Job No. 

RS-14 (Page 2:: 

78-45 i-x 

; CLIENT: .P&C BR, Proc Div, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809 

pROJEC1 
LOCATION: DDT Landfill Site, Redstone Arsenal, AL 

koR,NGLOCATIoN: See Boring Print 

TYPE OF DRILLING Completion Depth 51.0 Ft. 

handard 51.0 ft. Dspth to WOM Ifi 604ng @ Drilling 42.3 Ft. 

Rock _---- ft. Depth to Water in Boring 24krs. 41.5 Ft. 

1. II Elevation Ft. 

= 

2 
Ib 
! ; 

i 
;a 
; 
it 

- 

DESCRIPTION OF MATERIAL 

Stiff reddish brown sandy clay with dense 
chert 
(2.5YR 4/e) (Sandy Clay - USDA) 

Same as NO. 8 
(2.5YR 4/6) (Sandy Clay - USDA) 

Finn brown sandy clay with dense chert 
(2.5YR 418) (Sandy Clay - USDA) 

Boring Terminated ..-.. 

Date: 10-02-78 

Weather: Clear & Hot 

mllmrr B. Butler 

-- 

E 

1.0 

0.5 

0..5 

z 

5 
6-7 

4 
5-3 

2 
3-4 

3 

21.4 

30.7 

26.7 

C-18 - .-------.- --w---. _,_ -___, _ ..__ ---. .- -_.... ._..__. - __....... __, ., _. _. - _ 



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

p.0. ftDx 10~7 . DECATUR. ALABAMA 35.802 

, 

Borinn Ho. 

Job No. 

RS-015 - 

78-h 

CLIENT: P&C, Proc Div for Proc & Prod, Bldr. 4488. Arspna?L, AT. 358Uc 
pROJECl I 
LOCATIONS DDT Landfill Site, Redstone Arsenal. Alabama 

/ 
w LOCAI~ON: See Borinv Sketch 

TYPE OF DRILLING Completion Depth 66.4 Data: 11-14 & 35-,78 
stdord 66.1 ft. ' Depth to Wow In Balng @ Drilling 6’;‘.0 Ft. W~thsr: Cloudy & Warm 
Rock ---- ft. Depth to Wotw in Boring& hrs. 27.0 Ft. 

-ft. Driller: B. Butler Auo*r Elwotim Ft. 
II I 

I I 

z 

Stiff drak red silty sandy clay - !z 
(10R 3/6) (Sandy Clay - USDA) 

. . 
Same as No. 1 -CL 

4 

3 Same as No. 1 

4 Same as No. 1 

Very stiff yellow and red medium plastic 
sandy clay 
(2.5Y-R 4/B) (Sandy Clay - USDA) 

5 

7 

Stiff yellow and red medium plastic sandy - CL 
clay 
(2.5YR 418) (Sandy Clay - USDA) 

. 
Stiff yellow and red medium plastic sandy - CL 
clay with sand lenses 
(2.5YR 4/8) (Sandy Clay - USDA) 

(continued on page 2) 

--- 

18.0 

17.4 

23.4 

16.8 

32.1 

48.5 

30.6 

4 K 

4.0 

2i5 

2.5 

2.5 

3.75 

3.75 

2.75 

5 
6-7 

5 
3-5 

.5 
7-7 

5, 
7-10 

7, 
10-13 

6 
7-7 

5' 
6-8 

1 I 
I REMARKS: 

c-19 ~ 



Phase I, Ground-water Qua lity Assessment No. 38-26-0475-84, 

7 -j--Elgi-I p,+J (-G&*.o 

P.O. BOX 1087 l DECATUR, ALABAMA 35602 

an - Jun 84 

Boring No. 

Job No. 

RS-Cl5 Pa::c Z 

78-68 ,-, 

. 

-!I CLIENT: P&C, Proc Div for Proc & Prod, Bldv. 4488, Redstone Arsenal., AL 35809 
.%ld PROJECT 

LOCATION: DDT Landfill Site. , 

f@?JNG LOCATION: See Boring Sketch 
TYPE OF DRILLING Completion Oopth 66.4 

-AiLL--Ft. 

Date: 11-14 & 15-78 
.: Stondord 

1 

66.4 ft. Depth to Wow In Boring e Orilling weather: Cloudy & Warm 
Rock _..--- ft. Depth to War& in Boring 24 hrs. 27.0 Ft. 

0rlller:B. 
-ft. Elevation Ft. 

HA -80 

; 
!i 
: 
2 

9 

!O 

Ll 

L2 

1: 

DESCRIPTION OF MATERIAL 

Stiff yellow and red medium plastic sandy 
clay with sand lenses and soft stone 
(2.5YR 4/8) (Sandy Clay - USDA) 

Same as No. 8 

Same as NO. 8 

Same as No. 8 

. .- 

Same as No. 8 

-CL 

- CL 

a 
-CL 

. 
-CL 

-CL 

-. 

Stiff brown highly plastic clay with sand Stiff brown highly plastic clay with sand 
and weathered rock and weathered rock 

-clay - W) -clay - W) 
-CH -CH 

Refusal - Refusal - Probably rock or boulder Probably rock or boulder 

. . 

. . . . 

L P 

3.25, 

2.0 

2.25 
C” 

2.5 

115 

0.5 

- 
l- z 

5 
10-8 

6 
6-8 

4 
5-7 

4 
8-7 

3 
6-7 

7 
8-10 

3 

31.4 

57.5 

30.9 

22.1 

33.8 

22.5 

REMARKS: c-20 



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

p.0. BOX 1087 l DECATUR, ALABAMA 35602 

. 

Boring No. RS-016 

Job No. 78-68 ~ 
1 

.d CLIENT: PtC, AT. 35809 

4 PROJECT 
LOCATION: DDT Landfill Site, Redstone Arsenal. Alabama 

4 
BORING LOCATION: See Boring Sketch 

TYPE OF ORILLING Completion Depth 55.oFt. oats: 11-15-78 
q Stondord 55.0-f,. J Depth to Water in Balng @ Drilling 50.0 Ft. 

j Rock _--- 
Weather: Cloudy & Warm 

ft. Depth $0 Water in Boring- Ins. ~ Ft. 

AU!lW -ft. Elevation Ft. orwer: B. Butler 

3 

7 

3.5 

* 

3.0 
6 

6-7 
43.6 f Stiff yellow and brown medium plastic clay - CL 

I with sand, chert and black ore traces 

.I (continued on page 2) 

"/cI REMAR-KS: * Too much r.u PPR 

c-2 1 
yr. .I.... . .““.,’ ” ..,-, .I FORM Jlo. !.’ , -..--- 7” 

DESCRIPTION OF MATERIAL 
xi 
c 

,= em 
=J 

Tonsoil, silt-and red siay rlap 

1 Stiff red silty sandy clay 
(10R 4/8) (Sandy Clay - USDA) 

Stiff red silty sandy clay with coarse to CL 
medium grained sand lenses 

Very stiff yellow and red medium plastic - CL 
clay with sand and dense soft stone 
(2.5YR 5/8) (Clay - USDA) ' 

- 
Very stiff yellow and brown medium plastic - CL 
clay with sand and soft stone 
(5YR 5/6) (Clay - USDA) 

5 Same as No. 4 

1 
6 

J 

Very stiff yellow and brown medium plastic - CL 
clay with sand, soft stone and chert 
(5YR 5/6) (Clay - USDA) 

6 
8-10 25.4 

H 

2.25 

3-i.75 

* 

4.25 

z 

4 
6-7 

7 
12-11 

5 
6-9 

6 
9-8 

5 
9-10 

5 

25.9 

i2.2 

35.5 

25.0 

37.3 



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

-* J--Eg-=-l N (?&... 

I P.O. BOX loB7 l DECATUR, ALAl3AMA%602 

1 

Boring No. RS-016 (Page 2/ 

Job No. 78-68 

~4’ CLIENT: P&C, Proc Div for Proc & Prod, Bldp. 4488, Redstone Arsenal. AL 35809 _ .,~ ,. .,,... .~ ,;; 

.4 PROJECl 
LOCATION: DDT Landfill Site, Redstone Arsenal, AL 

$ BORING LOCATION: 
See : 

TYPE OF DRILLING 

:q Standard 55.0 ft. 

1 Rock _____- 11. 

, AuoeP--- ft. 

v’ ‘1 
,.2 
-3 

- f 1 
I-- 

I 

Boring Sketch 

Completion Depth 55.0 Ft. 

Depth 1~. Wotet in Balng e Drilling 50.0 Ft. 
. 

Depth to Water in Boring’. - p Ft. 

Elavotion Ft. 

DESCRIPTION OF MATERIAL 

Very stiff red medium plastic clay with 
sand lenses,chert and layers of gray high1 
plastic clay (2.5YR 4/6) . ..-[<‘tay - USDA) 

Very stiff brown medium plastic clay with 
sand and chert 
(5yR 4/6) (Clay - USDA) 

Very soft yellow highly plastic clay with 
chert and possible open voids 
(5yR 5/8) (Clay - USDA) 

--... 

Refusal - Probably rock or boulder 

oats: 11-15-78 

Weather: 
Cloudy & Warm 

OrMar: B. Butler 

2.25 

1.5 

* 

z 

4 
6-9 

: 

4 
6-8 

7 
2-o 

3 

28.7 

33.4 

40.2 

! REMARKS: 
* Too much chert for PPR 

: c-22 C-m.. Un ,a 



Phase 1, Ground-water Qualfty Assessment No. 38-26-0475-84, Jan - Jun 84 

Borinp No. 

Job No. 

RS-017 

.78-68 ' 

a CLIENT: P&C, Proc Div for Proc h Prod, Bldg. 4488, Redstone Arsenal., AL 35809 

p6iOJEC-f 
LOCATION: DDT Landfill Site. Redstone Arsenal. AL 

BORING LOCATION: See Boring Sketch 

TYPE OF DRILLING 50.0 Compkion Depth _ F,. / Date: 12-11-78 

Standard 50.0 1,. Depth (0 Wow L Bc&* @ Drillinp Ft. ,,,saths,: Clear & Cold : 
Depth to Water in Boring- hrr. Ft. 

DrIllerr B. Butler 
E Iwatim Ft. 

3 

DESCRIPTION OF MATERIAL 

Red Silty Sandy Clay 
(Sandy Clay - USDA) 

Same as NO. 1 

Very stiff yellow and red silty sandy clay _ CL 4.5+ 
(25YR 418) (Sandy Clay - USDA) 

Very stiff gray, red and yellow medium 
plastic clay wjsand'lenses and dense soft 
stone 
(5YR 518) (Clay - USDA) 

Very stiff gray, red and yellow medium CL 3.5 
plastic clay w/sand lenses and soft stone 
(5YR 5/8) (Clay - USDA) 

Same as NO. 5 2.5 

9 17.8 
14-19 

7 27.3 
9-12 

-I 5 28.8 
11-11' 

8 24.7 
11-15 

_I 

REMARKS: 

c-23 I I---'. .'- . . 



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 
i 

Boring No. RS-017 (Page 2) 

Job No. -’ 78-68 
d4 p.0. 60x lcdl s DECATUR, ALABAMA 35602 
;i 

il CLIENT: P&C, Proc Div for Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809 
* PROJECT 

LOCATION: 
DDT Landfill Site, Redstone Arsenal, AL 

BORING COC ATION: 
See Boring Sketch 

* 
TYPE OF DRILLING 

7 

Completion Depth 50.0 Ft. 

I: Smndord 50.0 ft. Depth to Water fn Boring e Drilling _ Ft. 

j Rock _-__ ft. Depth to Writer in Boring- hrr. ~ Ft. 

i Auaer __ ft. E Iovation Ft. 

ZZ 

Date: 12-12-78 

Weather: Sunny & Mild 

Driller: B. Butler 

. 

E z DESCRIPTION OF MATERIAL z 

26.6 

20.8 

Very stiff gray, red and yellow, medium 
plastic clay w/thick sand lenses and 
soft stone traces 
(Clay - USDA) 

2.5 6 
10-11 

Same as No. 8 7 
a-13 

Boring Terminated 

- 

60 

- 

/ 
REMARKS: 

c-24 
_-.- 



Phase 1, Ground-water Quality Assessment Ijo. 38-26-0475-84, Jan - Jun 84 
1 

Borina No. 

Jab No. 

CLIENT: 
P&C, Proc Div for Proc & Prod, Bldg. 4488, Redstone Arsenal. AL 35809 ~ 

’ pROJECT ’ 
LOCATION: 

DDT Landfill Site, Redstone Arsenal, AL 

. 

- G ‘Oc 

j BORIN hTION: 
See Boring Sketch 

46.0 . 

j 1 i;.p:ho:;W;;; in Boring- b,%Ft 

- - . 
TYPE OF DRILLING Completion Dmpth 

J Stondord 46.0 ft. . 

.vr Ft Ft. #!iri ~~e~~~~ld ‘y 

Depth to Wotmr b Balng @ Orilling 

* Rock -2-- 

f z 

“,g 
CfJ 5 

3 
DESCRIPTION OF MATERIAL 

SE 

F 00 I 
=3 

Mj .xture of topsoil & red sandy silty clay 

Iery stiff red sandy silty clay 
(,lOR 4/6) (Silty Clay - USDA) 

Game as No. 1 

.- . .._ 

Jery stiff yellowish red clay w/sand 
SC 

(1OR 4/8) (sandy Clay - USDA) 

- - 

Same as NO. 3 

Very stiff yellowish red clay w/soft sand - SC 

stone (10R 4/8) Sandy Clay - USDA) 

Very stiff gray, y ellow and red medium 
plastic clay w/dense sand 
(2.5yR 4/8) (Clay.- USDA) 

Very stiff gray, yellow and red medium 
plastic clay w/soft stone 
(2.5YR 418) Way - USDA) 

(continued on page 2) I 

_ CL 

_ Cl 

.25 

.5. 

.5 

!.5 

.- 

3.5 

3.5 

4.0 

6 
7-9 

7 
2-15 

10 
r1-11 

7 
7-11 

8 
iimi 

/ 

-+ 
I 

5 
8-9 

- 

3 

!4.0 

!3.5 

13.0 

15.0 

16.9 

24.1 

20.7 

3 
1. 

REMARKS: C-25 I rne.. -40 *a 
-_ .., .v.._ . . . . -. . _ 



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

‘- l $&rt--- Boring No. N-018 (Page 21 

I 
p.0. BOX 1087 l DECATUR, ALABAMA 35602 

. Job No. 78-68 

_ CLIENT: 

1 

P&C, Proc Div for Proc & Prod, Bldg. 4488, Redstone Arsenal. AL 35809 
, I 

I_ pROJEC1 
LOCATION: DDT Landfill Site, Redstone Arsenal, 'i 

; B(,R,NG L,, 
3 

CATION: See Boring Sketch 
'I 

TYPE OF DRILLING 46.0 Fl. Date: 12-11-78 

1 

Standard 46.0 11. 
Completion Depth 

Depth to Wotet in Boring @ Drilling Ft. Weather: Clear & Cold 
Rock ______- ft. Depth to Water in Boring- hrs. Ft. 

Driller: 
B. Butler 

A”SW- --.--.-It. Elevation Ft. 

DESCRIPTION OF MATERIAL 

- USDA) 3' 

Boring Terminated 

.-, 

REMARKS: 
c-26 



‘\ Ill 

Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

‘. 

P.O. BOX 1081 l DECATUR, ALABAMA 35602 hing No. RS-019 
..( 

J Job No. 78-68 : 

P&C, Proc Div for Proc & Prbd, Bldg. 4488, Redstone Arsenal. AL 15809 
) * .,. 

LOCATION: DiT Landfill Site, Redstone Arsenal, AL 

4 BORING LOCATION: See Boring Sketch 

TYPE OF DRILLING 

30.0 ft. 
Completion Depth 30*o Ft. 

Depth to Water in Bwlng @Drilling Ft. 

ft. 4 Depth to Wotw in Boring- fws. 26.0 Ft. 

I= 
L 40 1 

.@@@-I 

, -ft. Elarotion Ft. . 
z 
!Y 
2 :! - 

1 

2 

3 

4 

5 

DESCRIPTION OF MATERIAL 

Stiff red silty sandy clay 
(2.5I-R 3/b) (Sandy Clay - USDA) 

Same as No. 1 

Same as‘,No. 1 

Same as No. 1 

Very stiff red medium plastic.clay w/sand 
and soft stone 
(2.5YR 4/b) (Clay - USDA) 

Boring Terminated 

oats: 11-16-78 

Weather: Partly Cloudy & Mild 

orlller: B. Butler 

-- 

% 
P 

3.0 

2.5’ 

2.5 

2.5 

4.25 

z 

4 
5-7 

4 
5-7 

4 
b-9 

4 
7-8 

6 
9-12 

fj 1 REMARKS: 
C-27 

I 

20.7 

22.0 

20.6 

20.9 

35.9 



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

-J-f=s-fa E\B @..7‘o 
P.O. BOX 1087 l DECATUR. ALABAMA 35&,2 

Lab & Base Support Branch, 

bring No. RS081 
n 

13403 Job No. 

CLIENT: Procurement Division D, P & PD, USAMICOM, Bldg. 4488, Redstone Arsenal, AL 35898 
\ .,_. 

PROJECl 
LOCATION: DDT Landfill Monitoring Wells, Contract No. DAAH03-84-0498 _..a jj ..!.. x ,. . ../. *. 
BORING LOCATION: N 1,504,571.0; E 253,079.6 

. - 
TYPE OF DRILLING 

40.5 ‘, 
Complo~ion Depth 4o-5 Ft. oate: I-09-84 

Standard Depth to Water b 6wlng @ Drilling 
29 

Ft. wslthar: Partlv Cloudv & Mild 
Rock ft. hrr. - Ft. B. Butler 
AWW ft. DrIllen 

DR 55- 

1-T 
DESCRIPTION OF MATERIAL 

L -- 

z 3 

'Topsoil 

1 

2 

3 

6 

VERY STIFF dark red: 2.5 YR 316 sandy 
silty CLAY 
20% silt; 10% fine to medium sand 
(moist; residual/alluvial) 

VERY STIFF red and olive yellow: 2.5 Y 61 
sandy CLAY with traces of soft stone 
20% fine to medium sand 
(moist; residual/alluvial) 

STIFF yellow and red: 2.5 YR 4/g CLAY 
with 20% soft stone fragments 
(moist; residual) 

STIFF yellow and red: 2.5 YR 418 CLAY 
with 40% layered chert 
(moist; residual) 

STIFF yellow red: 5 YR 516 CLAY with 
40% layered chert 
(moist; residual) 

. 
REMARKS: /---: 

CL 

CL 

CL 

CL 

CH 

CH 

CH 

CH 

5 
7-a 

7 
12-13 

6 
9-10 

5 
7-9 

4 
5-7 

7 
a-a 

7 
7-8 

27.3 

30.3 

19.9 

24.0 

41.9 

33.6 

26.5 

-- 



Phase 1, Ground-water Quality Assessment No. B-26-0475-84, Jan - Jun 84 ~ 

Job No. 13403 

',...n-nl hT 4488 Redstone ALJCLLG - 35898 
. 

L"CnIl"tr: m-n' T,andfiU. Monitoring Wells, 13-84-0498 
--- ----~~ 

aOl?lMC I QQ -.--. N l-503.952.1: E 253.114.6 
/ 

1 l\r 0, I 

6ornn.a No. RS082' 

t 

Dark red silty sandy CLAY .^,. (. 7 
Topsoil -,.-e-e 

Red and yellow silty CLAY 

STIFF dark red: 2.5 YB 316 silty sandy 
25% fine to medium sand; 20% silt 
(moist; residual/aliuvial) -- 

VERY STIFF dark red: 2.5 YR 3/b silty 
sandy CLAY 
25% fine to medium sand; 20% silt 

(moist; residual/alluvial) 

----I 

MP 

l_- l̂_____ 

J 

KEDI'JM DENSE red: 2.5 YR 4/6 clayey SAND 
30% fines 
(moist; residual/alluvial) 

VERY STIFF yellow and red: 2.5 YR 416 sandy 
CLAY with traces of gray clay 
40% fine to medium sand 
(moist; residual) 

with streaks of sandy clay and sortstone= 
. . . . 

8 
Ti=z 

I 

15.6 

16.1 

18.5 

16.9 

REMARKS: -. 
* traces, 10% fine to medium sand (moist; residual) 

.̂ ._ _. 
-.-_-- 

. 
11, ^ ,__ _. _ ._ 1 C-29 

i 



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84 

Boring No. RS083 (Page 1 0 

ml 
P.O. BOX ‘087 . OECANR. ALABAMA 35,502 

Job No. 13403 
Lab & Base Support Branch, 

CLIENT: Procurement Division, D, P & PD, USAMICOM, Bldg. 4488, Redstone Arsenal, AL 35898 

DDT Landfill Monitoring Wells, Contract No. DAAHO3-84-0498 

BORING I OCATION: N 1,503,953.3; E 253,304.4 

TYPE OF DRILLING ce c Complstien Depth 
50.5 

Ft. Date: l-06-84 
Stondord 2V.2 11. m Depth to Water in 8alnp @ Drilling Dry Ft. Wsathsrl Sunny & M-ad 
Rock 

A”GW 

11. 

ft. 

Depth to Water in Baring- hrs. Ft. B. R..tln 
Elevation Ft. 624.0 orlllsr: 

DESCRIPTION OF MATERIAL 

STIFF dark red: 2.5 YR 3/6 sandy silty C 
25% silt and 20% fine to medium sand 

residual/ alluvial) 

VERY STIFF gray, yellow, and red: 
2.5 YR 4/8 CLAY with softstone and traces 
of sand 10% soft stone fragments 

VERY STIFF gray and reddish yellow: 
7.5 YR 618 sandy CLAY 
15% medium sand 
(moist, residual/alluvial) 

VERY STIFF strong brown: 
CLAY with sand streaks and softstone traces 
30% fine'to medium sand in streaks 
(moist; residual) 

f 

REMARKS: 

continued on Page 2 ,.---% , 



Phase 1, Ground-water Qua1 i ty Assessment No. 38-26-0475-84, Jan - Jun 84 ' 

P.O. BOX 1087 l DECATUR, ALABAMA 3!302 

Sotin* No. RS083 @ape 2 of 2 

Jcb No. 13403 ~ 

c 

DESCRIPTION OF MATERIAL 

VERY STIFF strong brown: 7.5 YE! 5/6 
CLAY with sand streaks and softstone traces 
30% fine to medium sand in streaks 
(moist; residual) 

z 

- 

7 
5--j 

13 
Tqz 

G crl 
3 

5 

:L-CH 

CH 

21.5 

--- 

REMARICS: - 
, 

-_I__ 
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Borin. No. RS084 _' --+, ^ . 

ml 
P.O. 60X 1087 l DECATUR, AIABAMA 35802 

Job No. 13403 
Lab & Base Support Branch, 

CLIENT: % Procurement Division, D, P & PD, USAMICOM, Bldg. 4488, Redstone Arsenal, AL 35898 
PROJECl 
LOCATION: DDT Landfill Monitoring Wells, Contract No. DAARO3-84L0498 

’ BORING LOCATION: a N 1,504,036.5; E 253,361.8 

TYPE OF DRILLING 40.5 Ft. 

/ ,. Standard 40.5 ft. 

Completion Dmpth 

Depth to Water % Etabq @ Drilling 26.5 Ft. 

ROCk ft. Dmpth to Wotw in Boring- ks. _ Ft. 

AUOW It. Elwotim Ft. 619.8 

- r 
DESCRIPTION OF MATERIAL 

STIFF to VERY STIFF dark red: 2.5 YR 3/6 
silty sandy CLAY 
30% fine to.:medium sand; 20% silt 
(moist; residual/alluvial) 

VERY STIFF dark red: 2.5 YR 3/6 silty 
sandy CLAY with sand streaks 
40% fine to medium sand; 15% silt 
(moist; residual/aluvial) 

LOOSE red: 2.5 YR 4/8 silty clayey fine SAP 
20% clay; 10% silt 
(saturated; residual/alluvial) 

oat*: l-09-84 

Weather: 
Sunny & Mild 

MP 

MP 

PIP 

MP 

NP 

NP 

NP 

CL 

CL 

CL 

CL 

CL 

SC 

SC 

SC 

ler 

z E 

7 
8-9 

17.8 

6 17.7 I  

6-6 ,-- z 

6 
8-10 

22.3 

6 
9-9 

18.5 

--A- 

4 
3-4 

3 
5-5 

3 - 
5-5 

14.8 

19.3 ”  

18.2 

16.9 

REMARKS: 

-.-. 

c-32 

.  
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APPENDIX D 

SOlt ANALYSES 
(Source: References 4 and 5) 

D-l 
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P. 0. eox 1017 ,7,* 0Ti-l *VENUE 0 E DECITUR. ALAOAM. ?.060, PHONE, 200 - 303-2910 

TABLE ~0. 1 

Phase 1, Ground-water Quality Assessment NO. 38-26-0475-84, Jan - Jun 84 

. . . . . -. . . . . . . . 

REPORT OF SOIL ANALYSIS 

.* 

CLIENT P&C BR, Proc Div. Dir for Proc & Prod, Redstone Arsenal, AL 35809 

JOB PROJECT DDT Landfill Site, Redstone Arsenal, AL 

SAMPLE FROM 

SOURCE OF MATERIAL 

SAMPLE LOCATION: 

REMARKS: * Sample too sandy to hold together for undisturbed testing 
** Too little recovery for,teSting; 

.NP Non-plastic (Atterberg.limits.not measureable) ,-.-,- . . . I; . 

;OB No. 
78-45 ' D-2 
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. 
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TiBLE NO. 1 (cont’d) ~ 
I 

I 

REPORT OF SOIL ANALYSIS 

CLIENT P&C BR, Proc Div, Dir For Proc & Prod, Redstone Arsenal, AL 35809 .‘.." _.*_ _. I 
/ 

JOB PROJECT DDT Landfill Site, Redstone Arsenal, AL 
..‘.,..d. * j., .,) .,,_ 

SAMPLE FROM - 
I 
I 

SOURCE OF MATERIAL 

SAMPLE LOCATION : 

-H 
Vane Shear Strength, P.S.F. 

%lld Volume Weight Lbs. Per Cu. Ft. 
. . 

. 

l~uid Limit 

Plastic Limit 
.._.-_ 
f%Sticity Index -_ 
C iaSSlfication 

.__ 

NP 50 53 62 32 71 

NP 15 27 27 21 36 

N-P 35 26 35 11 35 

SM CL-CH CH CH CL MH 

~'E!CI~BILIT~ 2x10 -4 1 x1o-7 1xlo-8 
1: (cm/set) 

* Sample too sandy to hold together for undisturbed testing 

. 
4. -. .--- : ;! !Jo, I 

78-45 D-3 -.. 
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P. 0. &30x 1087 ,756 ,,n AVENUE S E DECITUR. AL&BAMA 31601 PHONE, 20s - 353- 2010 

TAiLE NO. 1 (cont'd) 

REPORT OF SOIL ANALYSIS 

4 

'CLIENT P&C, Proc Div, Dir For Proc & Prod, Redstone Arsenal, AL 35809 

JOB PROJECT DDT Landfill Site, Redstone Arsenal, AL - 

SAMPLE FROM - 

SOURCE OFMATERIAL 

SAMPLE LOCATION: 

Vane Shear Strength, P.S.F. 
me--.. 

Unit Weight, Wet, Lbs. Per Cu. Ft. 

Unit Weight, Dry, Lbs. Per CU. Ft. 

Moisture Content, Percent 

Specific Gravity 

‘- C... 
! -- 

-- 

- 

Solid Volume Weight Lbs. Per Cu. Ft. 

Llpuid Limit 

Plastic Limit 
-- 
Plasticity Index 

ClaSsitication 
--- 

I .- 

58 

34 1 - 

24 

MH 

.‘j3 No, 
78-45 D-4 
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APPENDIX E 

MONITORING WELL AND LYSIMETER 
CONSTRUCTION DETAILS 

(Source: References 3, 4 and 5) 

E-l 
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TABLE E-l. MONITORING WELL CONSTRUCTION DETAILS 

Well 
Number 

. 
Total Depth to Top Length of Depth to 

Diameter Depth of Well Screen Well Screen Water 
(inches) (feet) (feet) (feet> (feet) 

RSOlO 2 74.2 59.2 10.0 52.86 
RSOll 2 60.9 45.9 10.0 23.14 L 
RS015 66.4 51.0 10.4 22.13 4. 

RS016 ; 55.0 40.0 10.0 35.34 

E-2 



TABLE E-Z. GROUNDWATER MONITOR WELL SUMMARY 

PROJECT DDT We11s DATE 14 Mar 1984 

DAAHQ)3-84-M-0498 
Redstone Arsenal, AL 

~~084 

19.8 

' / 24.0 1 47.0 1 50.1 

1 25.0 1 48.0 ) 51.1 23.8 

38.8 
D 

40.0 68.0 66.1 

I 40.2 I 68.2 I 66.3 

BENTONITE 
SEAL 19.8 

3.0 

SAND 
/ 

\ 

41.9 

A - TOP OF BENTONITE SEAL 
I3 - TOP Of SAND 
C - TOP OF WELL SCREEN 
D - TOP OF SEDIMENT TRAP 
E - TOTAL WELL DEPTH 

26.5 

619.8 
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. 

MONITOR WELL INSTALLATION 

Depth of well 

Silt 
7-e ( 

Length of we1 1 casing above ground , 
T 

- Water table 

c*Depth to top of 

FIGURE E-l. Monitor Well Installation. 

sl otted screen 

x 

It trap (5.0') 

E-4 
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==-Tz 
f \ 

l 

Hole 
No. 

Depth 
(Ft.) 

RS-017 16.0 

RS-017 31.0 

RSi017 44.0 

Depth 

- 

FIGURE E-2. Lysimeter Installation. 

RS-018 17.5 

RS-018 28.0 

RS-018 39.5 

RS-019 17.5 

RS-019 24.5 

--.I.. 

Sample illustation for Lysimeter 

installed at 44.0' in RS-017 

Access tubing marked as labeled: 

44.0 - Depth"of installation 

PV - Pressure Vacuum Tube 

D - Discharge Tube 

E-5 
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APPENDIX F 

. 
GROUND-WATER FLOH RATE CALCULATIONS 

1. Ground-water flow rate equation: V = Ki 
-ii 

where V = velocity of ground-water flow 
K= permeability (hydraulic conductivity) 
i = hydraulic gradient 
n = aquifer effective porosity 

2. Average ground-water flow velocity estimate: 

K= 3.88 x 1O-4 ftlday (K value is the average of permeability 
tests for undisturbed soil samples for RSOlO, 
RSOll, and RS012) 

i = 0.0304 (monitoring well RS081 to RSOlO) 
n = 0.10 (conservative estimate for predominantly clay aquifer) 

v= (3.88 x 10m4 ftlday)(.0304> = 0.000117 ftlday or ___- 
0.10 approximately 0.04 ftlyear 

/ 

F-l 
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( ,  .> .  

APPENDIX G 

. INSTRUCTIONS FOR COLLECTION, PREPARATION, 
AND CHEMICAL ANALYSIS OF GROUND-WATER SAMPLES* 

1. WELL PURGING. All monitoring wells must be pumped or bailed prior to 
sampling to ensure that samples are representative of the ground water and do 

For this monitoring not contain water which has been standing in the casing. 
program, at least five volumes of water in the well casing should be removed. 
However, for a low-yield well which does not quickly recharge as it is pumped, 
the well should be pumped or bailed dry and the sample then obtained as soon 
as the well recharges. When calculating the amount of water which must be 
purged, subtract depth to water (from ground surface) from the total depth of 
the well and then multiply by 0.16 for a 2-inch well, 0.37 for a 3-inch well, 
or 0.65 for a 4-inch well to obtain the volume of standing water in the well. 
The amount pumped prior to sampling should be recorded on the field data log 
sheet. The depth at which the pump should be set when purging a well will 
depend on well construction details, water depth in the well, and well 

'recharge rate. For a well which does not recharge as it is pumped, the pump 
intake should be as deep as possible in the well, but not so deep as to pick 
up the sediment which has accumulated in the well bottom. In wells which 
recharge as they are pumped, the pump intake should be about 5 feet below the 
surface of the water in the well. The pump will have to be lowered if the 
water level in the well drops during pumping. Pumping in this manner will 
ensure that the water which has been standing in the well will be efficiently 
removed and a representative sample taken. When pumping or sampling a well, 
great care must be exercised to ensure that contaminants are not introduced 
into the well or a sample. A sampler or sample tubing, or a bailer or bailer 
cable, must not be allowed to contact the ground or a dirty surface in a 
vehicle or sampling equipment box. Plastic sheeting may be used for each well 
sampled. Sampling equipment must be thoroughly cleaned before it is placed in 
its storage case. In those situations where there is windblown dust at the 
sampling site, it will be impossible to obtain a good sample. Sampling should 
be postponed until a more favorable time. 

2. SAMPLING. 

a. The sample containers should be rinsed several times with a small 
amount of water pumped from the well prior to filling. All of these 
containers must be filled to overflowing so that no headspace remains. 
Samples should be protected from light and kept cool from the time they are 
collected. 

0 
. 

b. Sampling equipment must be thoroughly cleaned between sampling at each 
well. This may normally be accomplished by rinsing thoroughly with tap 
water. At least 2 to 3 gallons of water should be pumped through the tubing 
and pump with each rinsing. If a bailer is used, it should be rinsed three 
times with tap water and then rinsed three times with distilled.water. In 
those cases where a sampler becomes contaminated by pumping oily or greasy 

* These instructions were followed during all Phase 1 work. 

G-l 
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f-7 
water, it should be rinsed first with soapy water and then rinsed thoroughly wit 
clean water. It may be necessary to disassemble a pump to effectively clean it 

.) 

of oil and grease. Acetone rinsing is an effective method of removing oil and 
grease contamination, but should not be used unless it is certain that the 
materials used to construct the pump or bailer will not be affected. 

3. SAMPLE PRESERVATION AND ANALYTICAL METHODS. Samples will be preserved as 
shown in Table G-l. Analytical methods are listed in Table G-2. 

TABLE G-l. PREPARATION OF GROUND-WATER SAMPLES FROM MONITORING WELLS 
*r 

Refrigeration at 4°C .- 
Parameter Container Field Chemical using Metal Cooler 

Group Size & Type Preparation Preservation and 2 or 3 Ice Packs. 

DOT, DDD, DDE One l-quart glass Unfiltered None Yes 
bottle, narrow 
neck w/Teflon@- 
lined cap 

@ Teflon is a registered trademark of E. I. DuPont de Nemours and Co., Inc., 
Wilmington, DE. Use of trademarked name does not imply endorsement by the US 
Army, but is intended only to assist in identification of a specific product. ,m, 

/ -- -___- -.-__-_.--.-. _-.---~-.- 

TABLE G-2. ANALYTICAL METHODS 
~- 

Parameter --- 

DDT 
DDD 
DDE 

.---__ 
MethodologTy';i"- -- 

EPA 608 
EPA 608 
EPA 608 

* "Method of Organic Chemical Analysis of Municipal and Industrial Wastewater," 
EPA 600/4-82-057, July 1982 

? 

4. QUALITY ASSURANCE. Quality assurance will be performed using the procedures i 
outlined in the Manual for the Certification of Laboratories Analyzing Drinking 
Water, Criteria and Procedures, Quality Assurance, EPA-57019-82-002, October 
1982. 

G-2 r\, 
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